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Programs Administration (RSPA) would amend with this Notice 

the Hazardous Materials Regulation. This NPRM would 

oxygen or chemical oxygen generator be placed in 

flame penetration and thermal resistance 

in other than the passenger cabin. RSPA 

oxidizing gases aboard cargo and passenger 

aircraft. 

The purpose 

oxygen from 

the cargo 

RSPA has 

reducing the 

D f  this rulemaking is to reduce the risk of a Catastrophic fire due to the release of 

an oxygen cylinder or from an oxygen generator during an on-board fire in one of 

compartments. The consequences of an oxygen fueled fire could be catastrophic. 

determined that this proposed rule would generate benefits for system users by 

;:isk of a catastrophic fire. 

the rule over 15 years is $145.4 million ($92.3 million discounted). Oxygen 

account for $32.2 million ($2 1.2 million discounted) and oxygen generator 

for $1 13.2 million ($71.1 million discounted). Average annual cost is $9.7 

rule is not expected to have a significant impact on a substantial number of small 

expected to have a significant impact on intemational trade. The proposed rule 

any Federal intergovemmental or private sector mandate. 
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1. ODUCTION AND BACKGROUND 

RSPA proposes 

compressed 

that meets 

aboard an 

pressure relief 

cylinders aut 

transportation 

Federal Aviation 

to amend the Hazardous Materials Regulations to require that cylinders of 

oxygen and chcmical oxygen generators be placed in a protective outer container 

cortain flame penetration and thermal resistance requirements when transported 

aircraft in other than the passenger cabin. RSPA is also proposing to revise the 

device setting limit on cylinders of compressed oxygen, to limit the types of 

iorized to transport compressed oxygen aboard aircraft and to prohibit the 

of all other oxidizing gases aboard cargo and passenger aircraft. RSPA and the 

Administration (FAA) developed this proposal jointly. 

On May 11, 996, ValuJet flight 592 crashed into an Everglades swamp shortly after takeoff 

from Mianii ternational Airport, Florida. The two pilots, three flight attendants, and all 105 

passengers ere killed. Before the accident, the flight crew reported to air traffic control that it 

was experie 

containing a many as 144 chemical oxygen generators, most with unexpended oxidizer cores, 

ing smoke in the cabin and cockpit. The evidence indicates that five boxes ; 
ee aircraft wheelhire assemblies had been loaded in the forward cargo 

before departure. These items were being shipped as company material. 

1997, the NTSB issued its aircraft accident report entitled “In-Flight Fire and 

main; ValuJet Airlines Flight 592.” In that report, the NTSB determined that one 

causes of the accident was a fire in the airplane’s Class D cargo compartinent 

d by the actuation of one or more of the chemical oxygen generators being 



Oii August 1 9, 1 999, the Research and Special Programs Administration (RSPA) published a 

er Docket No. HM-224A (64 FR 45388) that imposed more stringent requirements 

of cylinders of compressed oxygen by aircraft. These new requirements 

were designhd to reduce the possibility that, in the event of a fire occurring in a cargo 

Compartment containing cylinders of compressed oxygen, the oxygen might be released and 

fire which might overcome the various cargo compartment devices designed to 

ontain fires in the compartment. 

e final rule in HM-224A the Federal Aviation Administration (FAA) conducted 

ating that a fire in a cargo compartment can generate sufficient heat to cause an 

ygeii cylinder to release its contents which would intensify the fire to such an 

fire could overcome the compartment’s halon fire suppression system and cause 

to the aircraft. The FAA also found that oxygen cylinders release their contents 

well below those temperatures that the aircraft cargo compartment liners and 

ithstand. However, FAA testing demonstrated that placing the oxygen cylinder 

ter container lengthens the time before a cylinder releases its contents. Based 

HM-224A limited the number of oxygen cylinders (including passenger’s 

hat may be carried as cargo in certain types of aircraft cargo compartments, 

en cylinder to be placed in an ATA specification 300 Category I shipping 

by the Air Transport Association (ATA) for shipping containers transported 

d required that each cylinder of compressed oxygen be stowed horizontally 

floor or as close as practicable to the floor. 

300 Category I shipping container is a resilient, durable container that 

shock and vibration. As noted in HM-224A, this shipping container 

of protection for oxygen cylinders. The effective date of the 
2 



requirement  adopted in HM-224A was March 1, 2000; voluntary compliance was authorized 

During 

from a cargo 

chemical 

associated with 

generator could 

the compartn:.ent’s 

Therefore, th: 

transported 

same flame 

cylinders. 

beginning Obtober 22, 1999. 

development of this NPRM, RSPA and FAA also reviewed the possible effects that heat 

compartment fire would have on a package of properly prepared and transported 

oxygen generators. The FAA determined that if exposed to the heat and/or flame 

a cargo compartment fire, a properly prepared and transported oxygen chemical 

release oxygen and intensify the fire to the extent that the fire would overcome 

halon fire suppression system and cause severe damage to the aircraft. 

s rulemaking proposes to require that chemical oxygen generators, when 

aboard cargo-only aircraft, be placed in a protective outer container that meets the 

penetration and thermal resistance requirements as for the compressed oxygen 

3 

g, discussed above, indicated that even more protection than that provided by the 

hipping container was needed to improve the safety of carrying compressed 

ditional protection could be provided by an improved overpack that provides 

n and satisfies a flame penetration criterion. In HM-224A RSPA announced 

ering amending the Hazardous Material Regulations (HMR; 49 CFR Parts 171- 

e improved outer container for oxygen cylinders and it anticipated publishing a 

rulemaking. This proposed rule would require that a cylinder of compressed 

11 a flame-resistant and thermal-resistant outer container when transported in 

ent of a passenger-carryng or cargo aircraft. Because of the added safety 

th these improved outer containers, this proposed rule would also remove 

9 175.85 (i) on the number of oxygen cylinders that may be transported in 



roposed rule wouId prohibit the transportation of a11 other oxidizing gases aboard 

senger aircraft. These affected materials are covered under the shipping 

refrigerated liquid, (cryogenic liquid)”, “Carbon dioxide and 

compressed”, “Nitrous oxide”, “Nitrogen triflouride, compressed”, 

oxidizing”, and “Liquefied gas, oxidizing.” 

The propose regulations would require that an outer container for an oxygen cylinder or a 

chemical ox gen generator meet the standards in Part I11 of Appendix F to 14 CFR Part 25, Test 

Method to de ermine Flame Penetration Resistance of Cargo Compartment Liners. In order to 

comply with i he requirements of the flame penetration resistance test, a flat 16 by 24-inch test 

specimen mu t be constructed that represents the outer package design. At least three specimens 

of outer pack ging materials and each design feature must be tested. Each specimen must 

simulate the xygen cylinder outer packaging, including any design features, such as handles, 

latches, seam , hinges, etc., the failure of which would affect the capability of the outer 

packaging to revent actuation of the oxygen cylinder pressure relief mechanisms or actuation of 

a chemical o ygen generator. Each specimen must be placed in the horizontal ceiling position of 

the test appar r tus, and must prevent flame penetration for at least a period of 5 minutes. The 

maximum allbwable temperature at a point 4 inches above the test specimen, centered over the 

.t 

ay not exceed 400°F. Typically, the overpack closure mechanism, seam or hinges 

pendently in a longitudinal fashion, centered over the burner flame. See 

Test Procedures for Cargo Liner Design Features”, DOT/FAA/CT-TN 88/33. 

In addition, tqis proposed rule would require that a cylinder of compressed oxygen or chemical 

oxygen generbtor cylinder remain below the temperature at which its pressure relief mechanism 

when the container holding the cylinder is exposed to a mean temperature of 
4 



400°F for three 

coinpartmen': 

estimated 

collected 

mechanism 

order to ensure 

oxygen gene:iator 

that cylinder 

hours. The 400°F temperature is the estimated mean temperature of a cargo 

during a halon-suppressed fire'. Three hours and 27 minutes is the maximum 

diversion time for an aircraft flying a southern or mid-Pacific oceanic route. Data 

during the F M  tests indicates that, on average, an oxygen cylinder's pressure relief 

will open when surface temperature of the cylinder reaches approximately 300°F. In 

an adequate safety margin, the RSPA is proposing that a cylinder or chemical 

not reach an external temperature of 199°F when the container which holds 

is exposed to a 400°F temperature for three hours. 

elopment of this NPRM, RSPA began to look at the total system of the cylinder 

oved overpack. RSPA became aware of the need for lirnjtatjons on the pressure 

tings (PRD) for the cylinders used to transport oxygen by aircraft. If cylinders 

Additionally 

cylinders cor 

temperatures 

packaging. 

a set pressure 

transported in 

pressure of 

RSPA propotses 

be limited to 

cylinders in 

evaluating other non-ozone depleting suppression agents that could eventually be used in 
of the agents can maintain an adequate level of safety in the conipai-tment, but the niean 

be slightly higher than 400"F, which IS the level found duiing typical halon-suppressed fires 
used, the oven temperature level may need to be adjusted accordingly 

If an 

5 

the regulation would revise the limit on pressure relief device (PRD) settings on 

taining compressed oxygen. This will ensure that the cylinder does not burst at 

that the cylinder might experience if exposed to heat while protected by the outer 

Specifically RSPA proposes that oxygen cylinders be equipped with PRD's that have 

equal to cylinder test pressure with tolerance of - 1  0% to 0%. For oxygen 

DOT 3HT specification cylinders, RSPA proposes that the PRD have a rated burst 

93% of the cylinder test pressure with a tolerance of -10% to +O%. Additionally, 

that the cylinders authorized for transport of compressed oxygen aboard aircraft 

DOT specifications 3A, 3AA, 3 AL and 3HT. These are the most common 

clxygen service. 



the most part 

11. RISKS 

The purpose 

becoming a 

oxygen or 

small, that risk 

cylinders 

RSPA has 

reducing that 

RSPA has re iewed the National Transportation Safety Board’s (NTSB) database of historical 

aviation acci ents and incidents and the FAA Accidenthcident Database (AIDS) data base to 

find accident or incidents due to fire in the cargo compartment. Three accidents and 10 I 
lving airplane cargo compartment fires have occurred between 1986 to 2002, as 

1. This data shows that these types of fires occur about once a year. 

already using PRD’s within the settings that we are proposing, in this NPRM. 

AND BENEFITS 

If this rulemaking is to reduce the risk of an airplane cargo coinpartment fire 

catastrophic fire due to the release of oxygen from a cylinder containing compressed 

from a chemical oxygen generator. While the risk of this type of catastrophic fire is 

cannot be ignored because materials like chemical oxygen generators and 

containing compressed oxygen are carried in the cargo compartments of airplanes. The 

determined that this proposed rule would generate benefits for system users by 

risk. 



o compartment could cause the release of oxygen from an oxygen generator or 

of compressed oxygen, if either is in that cargo compartment, which in turn 

tastrophic fire onboard the aircraft. The cost of a catastrophic accident can be 

s of lives lost and property damage. A Boeing 737 represents a typical airplane 

ly. The fair market value of a Boeing 737 is about $20 million, and it  has 113 

e passenger load factor is 65%, which translates into 73 passengers per flight (a 

lso have 2 pilots and 3 flight attendants). If a cargo compartment fire in a 

es a catastrophic fire, the casualty cost is estimated to be $234 millioii (78 x 

ition, the cost of the plane, investigation, legal fees, property damage and a 

event can result in total costs approximating $280 million. This rulemaking 

nt such an outcome from occurring. 
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The propose rule would require that cylinders of compressed oxygen and chemical oxygen 

shipped on aircraft be packaged in containers that meet certain flame penetration 

requirements. Although manufacturers maintain that it is feasible to 

meets the flame penetration requirement, no container with this 

constructed. The key factor in determining the cost impact was 

over baseline costs. 

cost to the 

oxygen cylinder 

estimates that 

estimated to 

opinion and 

are estimated 

the baseline is defined as current practice. Thus, the baseline takes into account 

be incurred in the course of business without the proposed rule under 

RSPA is using the following three assumptions to calculate baseline costs for 

and oxygen generator overpacks: 

to comply with the requirement was March 1, 2000. 

can be reused for 7-9 years (one-eight are replaced each year). 

costs recur when containers may no longer be reused. 

industry to comply with the requirement in the mandatory date, March 1 , 2000. For 

overpacks the RSPA estimates that the average price per container is $1 962. RSPA 

the cost to the industry to comply with the requirement by the mandatory date is 

be $5.9 million (30,000 containers x $196). These numbers are based on expert RSPA 

industry views. The total 15-year undiscounted baseline recurring replacement costs 

to be $1 1 million (or $6.7 million discounted). See Appendix A for details. 

Packing Specialist, August 2003. 
8 
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For oxygen denerators RSPA estimates that there are 10,000 containers owned and operated by 

Proposed Ru' 

Containers 

penetration of 

temperature 

The RSPA is 

the 15 year 

generator 

It is these containers that have well constructed overpacks and the 

is estimated to be $320. The overpacks used by distributors and 

e 

xeeting the requirements of this proposal would have to (1) withstand a flame 

1,700"F for 5 minutes; and (2) prevent enclosed cylinders from exceeding a surface 

of 199°F when the containers are exposed to a mean temperature of 400°F for 3 hours. 

using the following three assumptions to calculate the cost of the proposed rule over 

period of analysis (these assumptions apply to both oxygen cylinder and oxygen 

ovyrpacks): 

factories tend to be disposable. The baseline cost to the industry is estimated to be equal to be 

$3.2millIon (~10,000 containers x $320). These nunibers are based on expert RSPA opinion and 

industry vie4s. Thus, the total 1 5-year undiscounted baseline recurring replacement costs are 

estimated to e $6 million (or $3.6 million discounted). See Appendix B for details. P 

The man atory year to comply with the requirement would be 2005. (Note: This is not 

necessari y the year that this rule will become effective. As stated in the preamble of the 

NPRM, e are proposing an effective date of one year after publication of the find rule.) 

The req ired container would be reused for 7-9 years. 

After the lniandatory year, costs would recur when containers may no longer be reused. 
1 

linders RSPA estimates a $7203 average cost per container and 30,000 containers 

cost of the rule for oxygen overpacks is calculated by first estimating a 

Packing Specialist, August 2003. 
9 
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cost based o these numbers over the 15 years and then subtract out baseline costs (Appendix A) 

For oxygen ylinders the total 15-year undiscounted cost of this proposed rule is estimated to be 

$32.2 niillio I; (or $21.2 million discounted). 

We have 

will be used 

containers used 

therefore, they 

estimated that 

need to be 

million per 

industry 

internal elements 

For chemica oxygen generators the costs of the proposed rule are based on an estimate of the 

average pric per container, shipping costs, and an estimate of the cost to the industry to comply 

with the req irement in the expected mandatory year, 2005 (see note above) minus the cost of 

complying ! ith the current overpack requirements. 

esti-nated that 10,000 of these containers will be used by the airline industry and 20,000 

by manufacturers and distributors of oxygen generators. It is RSPA’s belief that the 

by the manufacturers and distributors will be sent to outside companies and 

will incur a ”recovery fee” to get the containers back from their customers. We have 

the cost of this recovery fee is $22 per return shipment and that each container will 

sh~:pped back 12 times per year. The total cost of this recovery fee is estimated at $5.28 

year ($22 x 12 x 20,000). RSPA has not included a shipping cost for the 10,000 airline 

containers because most if not all of the shipments using these containers would be to 

of the airline which is current practice. 

ddition to the costs of the oxygen generator overpacks, we also need to incl~ide a 

This is due to the current industry practice of shipping chemical oxygen generators 

from the factory to distribution points and then to its final destination. 

the overpacks instead of simply being disposed of will need to be returned 

I 10 



s that the average price per oxygeii generator container would be $844 and that there 

ontainers necessary to be produced. The RSPA estimates that the cost to the 

ly with the requirement for oxygen generators in the mandatory year would be 

,000 containers x $844) + (20,000 x 12 x $22). After the initial expenditure, there 

t costs as the lifespan of the containers expires as well as the annual transportation 

lifespan of a container is 8 years. For oxygen generators the total 15-year 

of this proposed rule is estimated to be $1 13.3 million (or $71.1 million 

ppendix B for details). 

This proposed 

and passenger 

“Air, refrigerated 

compressed”, 

and “Liquefi 

shipped by 

associated with 

of the rule over 15 years is $145.4 million ($92.3 million discounted). Oxygen 

for $32.2 million ($21.2 million discounted) and oxygen generators account for 

.I million discounted). The average annual cost is $9.7 million per year. The 

Conclusion 

rule would prohibit the transportation of all other oxidizing gases aboard cargo 

aircraft. These affected materials are covered under the shipping descriptions 

liquid, (cryogenic liquid)”, “Carbon dioxide and oxygen mixtures, 

“Nitrous oxide”, “Nitrogen triflouride, compressed”, “Compressed gas, oxidizing”, 

:d gas, oxidizing.” However, RSPA has found that these gases are almost never 

airplane. The RSPA therefore concludes that there will no measurable costs 

banning these gases. 

RSPA calls 

clear docum f ntation. 

r comments on these conclusions and requests that all comments be accompanied by 

11 



IV. INITIAL 

The Regulatory 

agencies sha.1 

regulatory ai-d 

governmental 

agencies to 

Act covers a wide-range of small entities, including small businesses, not-for-profit 

and small governmental jurisdictions. 

REGULATORY FLEXIBILITY DETERMINATION 

Flexibility Act of 1980 establishes “as a principle of regulatory issuance that 

endeavor, consistent with the objective of the rule and of applicable statutes, to fit 

informational requirements to the scale of the business, organizations, and 

jurisdictions subject to regulation.” To achieve that principal, the Act requires 

s3licit and consider flexible regulatory proposals and to explain the rational for their 

t perform a review to determine whether a proposed or final rule will have a 

impact on a substantial number of small entities. If the detei-mination is 

must prepare a regulatory flexibility analysis (RFA) as described in the 

Act. 

The Small 

with 1,500 or 

air carriers 

DOT identified 

However, if n agency determines that a proposed or final rule is not expected to have a 

significant e onomic impact on a substantial number of small entities, section 605(b) of the 1980 

act provides hat the head of the agency may so certify and an RFA is not required. The 

;i 1 
ust include a statement providing the factual basis for this determination, and the 

Business Adniinistration recommends that “small” represent the impacted entities 

fewer employees. For this proposed rule, sinal1 entities are part 121 and part 135 

w’th 1,500 or fewer employees that were approved to carry hazardous materials. The 

729 air carriers that meet this definition. The RSPA contacted several of these 



the RSPA learned that approximately ten small air carriers transport compressed 

The RSPA also believes that each of the ten small air carriers would need 

oxygen containers to comply with the proposed rule. We also 

carriers would need approximately 5 oxygen generator containers 

over 15 Years factor I Costs 
Bgseline Costs $2,937 0 10979 I $322 

$10,104 
Incremental Costs $7,167 

0 10973 $1,109 
0 10979 $737 - 

Source: U.S Department of Transportation, Federal Aviation Administration, Operations 
Regulatory A nalysis Branch, August 2003. 

g the prorated annualized costs per entity using the same assumptions that were 

section, the RSPA has determined that the incremental cost impact per small 

$787 (Table 2), which RSPA considers is “de minimus” for a small business 

. The baseline costs per small entity shown in Table 2 are generated from 

ding the baseline discounted costs of oxygen cylinders and chemical oxygen 

s. Similarly, proposed costs in Table 2 are generated by adding discounted 

d rule for oxygen cylinder and chemical oxygen generator overpacks in 

alized costs are calculated by applying a capital recovery factor to total 

Besides smal airlines, there may also be small entities that are distributors or other types of 

companies th t transport oxygen cylinders and/or chemical oxygen generators on aircraft. RSPA 

does not beli I f that any other small entities transport oxygen cylinders. However there may be 

13 



. small entities besides airlines that distribute on airlines chemical oxygen generators and will be 

affected by tl I is rule. RSPA welcomes cost informatioil from these small entities. 

The proposec. 

overseas or 

consistent wi'h 

as the Trade 

Trade in Civil 

(Standards) 

1102 (a) of tk.e 

perfonn its 

A has determined that this proposed rule would not have a significant impact on a 

of small entities. RSPA calls for comments on this analysis. 

rule is not expected to affect trade opportunities for U.S. firms doing business 

for foreign firms doing business in the United States. Furthermore, the proposed rule is 

the terms of several trade agreements to which the United States is a signatory, such 

A4greement Act of 1979 (19 U.S.C. 2501 et seq.), incorporating the Agreement on 

Aircraft (3 1 U.S.T. 619) and the Agreement on Technical Barriers to Trade 

(19 U.S.C. 253 1). The proposed rule is also consistent with 49 U.S.C. 40105, formerly 

Federal Aviation Act of 1958, as amended, which requires the RSPA to exercise and 

ppwers and duties consistently with any obligation assumed by the United States in any 

ASSESSMENT 

prohibits Federal agencies from engaging in any standards or 

obstacles to the foreign commerce of the United States. 

safety, are not considered unnecessary obstacles. The 

standards and where appropriate, that they be 

V. 

agreement thbt may be in force between the United States and any foreign country or countries. 

UN UNDED MANDATES ASSESSMENT 

Title I1 of th a Unfunded Mandates Reform Act of 1995 (the Act), enacted as Public Law 0104-4 

VI. 

on March 22, 1995, requires each Federal agency, to the extent permitted by law, to prepare a 

ment of the effects of any Federal mandate in a proposed or final agency rule that 
14 



expenditure of $1 00 inillion or more (when adjusted annually for inflation) in 

local, and tribal governments in the aggregate, or by the private sector. 

2 U.S.C. 1534(a), requires the Federal agency to develop an effective 

by elected officers (or their designees) of State, local, and tribal 

a proposed “significant intergovemmental mandate.” A “significant 

mandate” under the Act is any provision in a Federal agency regulation that 

duty upon State, local, and tribal govemments in the aggregate of 

for inflation) in any one year. Section 203 of the Act, 2 U.S.C. 

204(a), provides that, before establishing any regulatory 

or uniquely affect small governments, the agency shall 

other things, must provide for notice to potentially affected 

and timely opportunity for these small 

of regulatory proposals. 

This propose rule does not contain any Federal intergovernmental or private sector mandates. 

Therefore, th requirements of Title I1 of the Unfunded Mandates Reform Act of 1995 do not 

apply. I 
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